ureteroscopy (URS). All had pre-operative urinalysis or standard urine culture negative for infection. All patients received perioperative antibiotics. A portion of stone was sent for EQC and the remainder was sent for chemical analysis. Our EQC protocol utilizes 10-20x more specimen than SSC and a standardized homogenization technique. Colonies grown were identified using mass spectrometry. Relative abundance of bacterial species was compared to stone composition.
INTRODUCTION AND OBJECTIVES:
We found that cellular damage caused by calcium oxalate (CaOx) was repaired by the induction of autophagy using renal tubule cultured cells and CaOx crystal model mice, and the failure of the repair mechanism caused kidney stones. In this study, we focused on selective autophagy and upstream regulatory factors mTORC1 and transcription factor TFEB and tried to elucidate the mechanism of calculus formation.
METHODS: In vitro: We exposed renal tubular cells to calcium oxalate monohydrate (COM) crystals at a concentration of 20 mg/cm2, and selective autophagy was examined by double immunostaining of organelle, ubiquitin protein, phosphorylated p62, and Western blotting of PINK1 and PARK2/Parkin. mTORC1 activity was examined by Western blotting of phosphorylated S6 kinase, and nuclear import of TFEB was examined by transfection of GFP-TFEB. In each examination, we compared autophagy knockdown cells that had a deleted atg5 gene using CRISPR-Cas9.
In vivo: We used autophagy visualization (GFP-LC3) mice, and kidney crystal formation in mice was induced by daily intra-abdominal injection of 80 mg/kg-1 glyoxylic acid. We investigated selective autophagy by immunostaining of FK2, Gal3, and phosphorylated p62 and examined expression of phosphorylated S6 and TFEB by immunostaining and Western blotting. Finally, we examined the suppression effect of mTOR inhibitor, which can promote autophagy, on crystal formation.
RESULTS: In vitro: Organelles damaged by the crystal were labeled with poly-ubiquitin and selectively removed by autophagy. Long-term crystal exposure caused autophagy reduction due to the promotion of mTORC1 signal and inhibition of nuclear localization of TFEB.
In vivo: Autophagy selectively removed injured organelle but declined due to control of upstream signal as GOX administration increased. Therefore, when mTOR inhibitor was administered at the same time as GOX, autophagy reduction and crystal formation were significantly suppressed.
CONCLUSIONS: Autophagy suppressed kidney crystal formation by selectively removing damaged organelles. The breakdown of the autophagy mechanism via crystal upstream signals promotes crystal formations, suggesting the possibility of developing novel therapeutic drugs targeting these signals.
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